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ABSTRACT: 

PROBLEM TO BE SOLVED: To reduce the number of heat transfer tubes as 
incurring of a pressure loss on the water side is suppressed by a method 
wherein a heat-exchanger comprises a first passage part using a small 
tube-diameter having a given diameter, given surface characteristics, and a 
pressure loss; and a second passage part using a single large-diameter tube or 
pipe. 

SOLUTION: A heat-exchanger 10 is provided with an approximate cylindrical 
shell 12 provided at two end parts with end part members 13 and 14, an 
intermediate water drum 29 is partitioned by the end member 1 3 and a tube sheet 
15, and an inlet water drum 21 and an outlet water drum 22, which are 
partitioned from each other by the end member 14, a tube sheet 16, and a 
partition plate 18. A portion ranging from the inlet water drum 21 to the 
intermediate water drum 20 forms a first passage heat-exchanger containing a 
plurality of small-diameter heat transfer tubes 30 and a portion ranging from 
the intermediate water drum 20 to be outlet water drum 22 forms a second 
passage heat- exchanger containing a large-diameter pipe 40. The tubes 30 and 
40 are arranged in a chamber 50 approximately in a cylindrical shape, and the 
chamber 50 receives a liquid refrigerant through a port 12-1 when the 
heat-exchanger is functioned as a vaporizer. 
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(54) HEAT-EXCHANGER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the number of heat 
transfer tubes as incurring of a pressure loss on the water side 
is suppressed by a method wherein a heat-exchanger 
comprises a first passage part using a small tube-diameter 
having a given diameter, given surface characteristics, and a 
pressure loss; and a second passage part using a single large- 
diameter tube or pipe. 

SOLUTION: A heat-exchanger 10 is provided with an 
approximate cylindrical shell 12 provided at two end parts with 
end part members 13 and 14, an intermediate water drum 29 is 
partitioned by the end member 13 and a tube sheet 15, and an 
inlet water drum 21 and an outlet water drum 22, which are 
partitioned from each other by the end member 14, a tube 
sheet 16, and a partition plate 18. A portion ranging from the 

inlet water drum 21 to the intermediate water drum 20 forms a first passage heat-exchanger 
containing a plurality of small-diameter heat transfer tubes 30 and a portion ranging from the 
intermediate water drum 20 to be outlet water drum 22 forms a second passage heat- exchanger 
containing a large-diameter pipe 40. The tubes 30 and 40 are arranged in a chamber 50 
approximately in a cylindrical shape, and the chamber 50 receives a liquid refrigerant through a port 



12-1 when the heat-exchanger is functioned as a vaporizer. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Shell (12) and the edge member of the pair which seals said shell (13 14), The 1st tube seat which has 
two incomes with one 1st edge member (13) of the edge member of a Norikazu Saki pair, and demarcates a 
middle water can (20) (15), It has the 2nd tube seat (16) which has two incomes with another 2nd edge member 
(14) of the edge member of a Norikazu Saki pair, and a batch plate (18), and demarcates an inlet-port water can 
(21) and an outlet water can (22). The 1st path which said 1st and 2nd tube seats have two incomes with said 
shell, demarcate a chamber (50), and contains further two or more heat transfer tubes (30) which extend from 
said inlet-port water can to said middle water can via said chamber, It has the 2nd path demarcated with the 
single major-diameter pipe (40) which extends from said middle water can to said outlet water can via said 
chamber. By this The heat exchanger characterized by a cooling circuit being demarcated by the serial with said 
inlet-port water can, said 1st path, said middle water can, said 2nd path, and said outlet water can (10). 
[Claim 2] It is the heat exchanger of claim 1 which there is a liquefied refrigerant (60) in said chamber, and is 
characterized by having flooded said 1 st path with said liquefied refrigerant. 

[Claim 3] Said 2nd path is the heat exchanger of claim 1 characterized by being located above said liquid 
cryogen. 

[Claim 4] It is the heat exchanger of claim 1 characterized by being arranged horizontally [ said shell is 
approximately cylindrical and ], locating the 1st port (12-1) in the pars basilaris ossis occipitalis of said shell, 
being open for free passage with said chamber, locating the 2nd port (12-2) in the crowning of said shell, and 
being open for free passage with said chamber. 

[Claim 5] It is the heat exchanger of claim 4 characterized by for said 1st port being an inflow port of a liquid, 
and a heat exchanger being an evaporator. 

[Claim 6] It is the heat exchanger of claim 4 characterized by for said 1st port being an outflow port of a liquid, 
and a heat exchanger being a condenser. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the heat exchanger which carried out considerable 
reduction of the number of heat transfer tubes, without sacrificing pressure loss by the side of water, and power 
of a pump about a heat exchanger. 
[0002] 

[Description of the Prior Art] The shell of the class in which water flows two or more tubes which have the 
refrigerant and heat transfer relation of a shellside, and a tube type heat exchanger, i.e., tubular type heat 
exchanger, are frequently used as the evaporator which forms a water cooling equipment assembly with at least 
one compressor or other components, and a condenser. In an assembly, modification of one component affects 
other configurations. For example, if the evaporator serves as a base material of a compressor or a condenser, 
modification of the configuration of an evaporator will affect a compressor etc. 
[0003] Other general constraint in the design of a chiller is having even passage in a water side so that 
connection of all water pipes (water box) can arrange at the end of the shell of a heat exchanger. Cleaning and 
care and cleaning of a tube can be performed from the other end, without this barring water pipe connection. 
[0004] 

[Problem(s) to be Solved by the Invention] Although he wants to make size of a heat exchanger small, 
satisfying given heat and the requirements for pressure loss, contraction of the size of such an exchanger may be 
referred to as impossible with the relation between various components of a chiller. For example, although to 
lengthen shell of a cooler and to shorten shell of a condenser is desired in order to make desired performance 
characteristics suit, both sides are not reconciled as a chiller assembly and a compromise is reached. 
[0005] The purpose of this invention is enabling it to decrease the number of heat transfer tubes considerably, 
without sacrificing pressure loss by the side of water, and power of a pump. 

[0006] Another purpose of this invention is using the high-performance-ized heat transfer tube effectively in 
cost by maintaining the rate by the side of water comparatively highly, without being accompanied by the 
increment in the total pressure loss by the side of the water of a heat exchanger. 

[0007] The purpose of further others of this invention is permitting the heat exchanger suitable for use of water 
cooling equipment, without sacrificing the design of other chiller components. 

[0008] The purpose of further others of this invention is reducing the fill of the refrigerant in a cooling system. 
[0009] 

[Means for Solving the Problem] Demand of making a heat exchanger small is solved by offering the 2 way 
type design which can perform all heat transfers needed fundamentally at one path. The tube which has the 
desired surface characteristic and the pressure loss of heat transfer is used for a desired diameter and a list at this 
one path. On the other hand, the tube or pipe of one big path is used for the 2nd or a return path. Especially the 
2nd path of shell and a tube type 2 way type heat exchanger is replaced with the usual configuration which used 
two or more tubes, and has one (it has a function as return tubing) pipe. 

[0010] The number of the whole heat exchange tubes can be reduced sharply, without being accompanied by 
the increment in the pressure loss by the side of the usually produced water, when the thereby not necessarily 
very high heat transfer engine performance is not required. In addition, in the tube of the 1st path, the rate by the 



side of water can be held comparatively highly by this configuration for the effective use on the front face of 
heat transfer. In an evaporator, since heat transfer surface area is restricted and the heat exchange engine 
performance is low, it is not necessary to arrange the 2nd path in a liquefied refrigerant. For this reason, liquid 
level of a refrigerant can be made low and, therefore, the amount of the refrigerant used of a system can be 
lessened. 

[001 1] The purpose of other this inventions clarified at these and the following is attained by this invention. 
[0012] Fundamentally, a 2 way type heat exchanger can be straight used instead of a formula heat exchanger by 
having the 2nd path which is the single pipe which mainly functions as a return passage. This heat exchanger 
can be used for either an evaporator or a condenser. 
[0013] 

[Embodiment of the Invention] A sign 10 shows the whole 2 way type heat exchanger of shell and tube type, 
i.e., tubing, type among drawing. Although this heat exchanger 10 was illustrated as an evaporator, also in a 
condenser, that structure is [ the heat exchanger ] the same only by connection of passage differing. A heat 
exchanger 10 has the approximately cylindrical shell 12 which had the edge members 13 and 14 in both ends, 
respectively. The edge member 13 demarcates the middle water can 20 with a tube seat 15. The edge member 
14 demarcates the inlet-port water can 21 and the outlet water can 22 on a tube seat 16 and the batch plate 18, 
respectively. A heat exchanger 10 has the 1st path heat exchanger in which the inlet-port water can 21 to the 
water can 20 extends, and contains the heat transfer tube 30 of two or more minor diameters. Generally, the 
interior and/or exterior are high-performance-ized so that a tube 30 may raise heat exchange effectiveness. The 
2nd path heat exchanger of a heat exchanger 10 is the pipe or tube 40 of a big path with which the middle water 
can 20 to the outlet water can 22 extends. 

[0014] A tube 30 and a pipe 40 are arranged at the approximately cylindrical chamber 50 demarcated with shell 
12 and tube seats 15 and 16. As illustrated, in case a chamber 50 operates as an evaporator, it receives the 
liquefied refrigerant 60 from a condenser (not shown) via the port 12-1 used as input. Since a pipe 40 is not 
related to heat transfer, the liquid level of the liquefied refrigerant 60 does not have the wrap need in a pipe 40 
that it must be above a tube 30. The heat transferjirea of a pipe 40 is sm^ asj:ompared^th_the^tube-10jwhole..^ 
In case it operates as a condenser7apo?Tr2-2 serves as input which receives a gas-like refrigerant. A gas-like 
refrigerant is condensed by exchanging the water and the heat in a tube 30, it is liquefied and a liquefied 
refrigerant is pulled out via the port 12-1 which functions as a tap hole. 

[0015] When operating as an evaporator, a chamber 50 being supplied from a condenser (not shown) via the 
port 12-1 used as input, and evaporating the liquefied refrigerant 60 there, the liquefied refrigerant 60 takes heat 
from the water which flows a tube 30, and cools water by this. A gas-like refrigerant is passed from a chamber 
50 to the suction of a compressor (not shown) via the port 12-2 used as a tap hole. The water from the cooling 
circuit of the closed loop of a cooling system (not shown) is supplied to the inlet-port water can 21 from the air 
conditioning system of a building. And water passes the liquefied refrigerant 60 and the tube 30 which has a 
heat exchange relation. Evaporating the liquefied refrigerant 60, it takes heat from water and cools water by 
this. At the 1st path demarcated with the tube 30, it is not concerned nothing but heat transfer by the pipe 40 in 
which heat transfer has a pipe 40 in the liquefied refrigerant 60 in a line crack and this case is slight. 
[0016] The water which passes through the 2nd path demarcated with the pipe 40 goes into the outlet water can 
22. It flows into the circuit of the closed loop of the air conditioning system of a building from there for air 
conditioning. 

[0017] When operating as a condenser, a gas-like refrigerant is supplied to a chamber 50, and it is cooled by 
heat transfer to the water which flows a tube 30 there, and the water which flows a pipe 40 although it is small, 
and it is condensed (liquefaction). The condensed liquefied refrigerants gather below the location of the bottom 
of a chamber 50, and the usual tube 30. A liquefied refrigerant is pulled out and supplied to an evaporator (not 
shown). 
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TECHNICAL FIELD 



[Field of the Invention] Especially this invention relates to the heat exchanger which carried out considerable 
reduction of the number of heat transfer tubes, without sacrificing pressure loss by the side of water, and power 
of a pump about a heat exchanger. 



[Translation done.] 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] The shell of the class in which water flows two or more tubes which have the 
refrigerant and heat transfer relation of a shellside, and a tube type heat exchanger, i.e., tubular type heat 
exchanger, are frequently used as the evaporator which forms a water cooling equipment assembly with at least 
one compressor or other components, and a condenser. In an assembly, modification of one component affects 
other configurations. For example, if the evaporator serves as a base material of a compressor or a condenser, 
modification of the configuration of an evaporator will affect a compressor etc. 
[0003] Other general constraint in the design of a chiller is having even passage in a water side so that 
connection of all water pipes (water box) can arrange at the end of the shell of a heat exchanger. Cleaning arid 
care and cleaning of a tube can be performed from the other end, without this barring water pipe connection. 
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MEANS 



[Means for Solving the Problem] Demand of making a heat exchanger small is solved by offering the 2 way 
type design which can perform all heat transfers needed fundamentally at one path. The tube which has the 
desired surface characteristic and the pressure loss of heat transfer is used for a desired diameter and a list at this 
one path. On the other hand, the tube or pipe of one big path is used for the 2nd or a return path. Especially the 
2nd path of shell and a tube type 2 way type heat exchanger is replaced with the usual configuration which used 
two or more tubes, and has one (it has a function as return tubing) pipe. 

[0010] The number of the whole heat exchange tubes can be reduced sharply, without being accompanied by 
the increment in the pressure loss by the side of the usually produced water, when the thereby not necessarily 
very high heat transfer engine performance is not required. In addition, in the tube of the 1st path, the rate by the 
side of water can be held comparatively highly by this configuration for the effective use on the front face of 
heat transfer. In an evaporator, since heat transfer surface area is restricted and the heat exchange engine 
performance is low, it is not necessary to arrange the 2nd path in a liquefied refrigerant. For this reason, liquid 
level of a refrigerant can be made low and, therefore, the amount of the refrigerant used of a system can be 
lessened. 

[001 1] The purpose of other this inventions clarified at these and the following is attained by this invention. 
[0012] Fundamentally, a 2 way type heat exchanger can be straight used instead of a formula heat exchanger by 
having the 2nd path which is the single pipe which mainly functions as a return passage. This heat exchanger 
can be used for either an evaporator or a condenser. 
[0013] 

[Embodiment of the Invention] A sign 10 shows the whole 2 way type heat exchanger of shell and tube type, 
i.e., tubing, type among drawing. Although this heat exchanger 10 was illustrated as an evaporator, also in a 
condenser, that structure is [ the heat exchanger ] the same only by connection of passage differing. A heat 
exchanger 10 has the approximately cylindrical shell 12 which had the edge members 13 and 14 in both ends, 
respectively. The edge member 13 demarcates the middle water can 20 with a tube seat 15. The edge member 
14 demarcates the inlet-port water can 21 and the outlet water can 22 on a tube seat 16 and the batch plate 18, 
respectively. A heat exchanger 10 has the 1st path heat exchanger in which the inlet-port water can 21 to the 
water can 20 extends, and contains the heat transfer tube 30 of two or more minor diameters. Generally, the 
interior and/or exterior are high-performance-ized so that a tube 30 may raise heat exchange effectiveness. The 
2nd path heat exchanger of a heat exchanger 10 is the pipe or tube 40 of a big path with which the middle water 
can 20 to the outlet water can 22 extends. 

[0014] A tube 30 and a pipe 40 are arranged at the approximately cylindrical chamber 50 demarcated with shell 
12 and tube seats 15 and 16. As illustrated, in case a chamber 50 operates as an evaporator, it receives the 
liquefied refrigerant 60 from a condenser (not shown) via the port 12-1 used as input. Since a pipe 40 is not 
related to heat transfer, the liquid level of the liquefied refrigerant 60 does not have the wrap need in a pipe 40 
that it must be above a tube 30. The heat transfer area of a pipe 40 is small as compared with the tube 30 whole. 
In case it operates as a condenser, a port 12-2 serves as input which receives a gas-like refrigerant. A gas-like 
refrigerant is condensed by exchanging the water and the heat in a tube 30, it is liquefied and a liquefied 
refrigerant is pulled out via the port 12-1 which functions as a tap hole. 

[0015] When operating as an evaporator, a chamber 50 being supplied from a condenser (not shown) via the 



port 12-1 used as input, and evaporating the liquefied refrigerant 60 there, the liquefied refrigerant 60 takes heat 
from the water which flows a tube 30, and cools water by this. A gas-like refrigerant is passed from a chamber 
50 to the suction of a compressor (not shown) via the port 12-2 used as a tap hole. The water from the cooling 
circuit of the closed loop of a cooling system (not shown) is supplied to the inlet-port water can 21 from the air 
conditioning system of a building. And water passes the liquefied refrigerant 60 and the tube 30 which has a 
heat exchange relation. Evaporating the liquefied refrigerant 60, it takes heat from water and cools water by 
this. At the 1st path demarcated with the tube 30, it is not concerned nothing but heat transfer by the pipe 40 in 
which heat transfer has a pipe 40 in the liquefied refrigerant 60 in a line crack and this case is slight. 
[0016] The water which passes through the 2nd path demarcated with the pipe 40 goes into the outlet water can 
22. It flows into the circuit of the closed loop of the air conditioning system of a building from there for air 
conditioning. 

[0017] When operating as a condenser, a gas-like refrigerant is supplied to a chamber 50, and it is cooled by 
heat transfer to the water which flows a tube 30 there, and the water which flows a pipe 40 although it is small, 
and it is condensed (liquefaction). The condensed liquefied refrigerants gather below the location of the bottom 
of a chamber 50, and the usual tube 30. A liquefied refrigerant is pulled out and supplied to an evaporator (not 
shown). 



[Translation done.] 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the heat exchanger concerning this invention. 
[Drawing 2] It is the sectional view which met the line 2-2 of drawing 1 . 
[Description of Notations] 
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- 2 way type heat exchanger 
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— Edge member 
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— Edge member 
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- Tube seat 
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— Tube seat 
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- Batch plate 


21 


— Inlet-port water can 


22 


- Outlet water can 


30 


— Heat transfer tube 


40 


-- Pipe 


50 


— Chamber 


60 


-- Liquefied refrigerant 
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DRAWINGS 



[Drawing 1] 
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